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Thirty-one patients with recurrent pericarditis were ob•
served for periods of 2 to 19 years. Twenty-four ha" 
idiopathic pericarditis; four had postoperative or post•
traumatic pericarditis, two had postinfarction pericar•
ditis and one had recurrent pericarditis after anticoag•
ulant-induced intrapericardial bleeding. In 24 pati~nts 
(Group I), recurrences were documented by electrocar•
diographic changes, echocardiographic evidence of peri•
cardial fluid or a pericardial rub as well as chest pain. 
In seven patients (Group II), recurrences were docu•
mented only by increased white blood cell count, in•
creased erythrocyte sedimentation rate or fever in ad•
dition to pain. In 19 patients, the duration of the active 
or recurrent process was 5 years or more; in 7, it was 
8 years or more. Three patients had cardiac tamponade 
in the initial attack; none had tamponade during recur-
Patients with recurrent pericarditis of unknown cause pres•
ent a challenge in diagnosis, treatment and prognosis. Al•
though somewhat uncommon, the disease is not rare, as 
evidenced by experience at our hospital and by frequent 
telephone consultations on patients in the United States and 
abroad. The purpose of this work is to present our experience 
at the University of Cincinnati spanning a period of two 
decades and involving 31 patients. We indicate the back•
ground of the disease, its prognosis for complications and 
recurrences; comment on its treatment, especially with re•
gard to the use of adrenal corticosteroids and pericardiec•
tomy, and we report the results of immunologic studies. In 
these patients with recurrent pericarditis, our experience is 
that major complications such as constrictive pericarditis or 
myocarditis are rare. Cardiac tamponade did not occur after 
the first attack. 
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rences. No patient developed congestive heart failure, 
constrictive pericarditis or cardiac arrhythmias with re•
currences. Immunoelectrophoresis showed norma! find•
iqgs or minor deviations in 11 patients studied; B cell 
and T cell lymphocyte counts were normal in 10 patients 
and showed minor deviations in 3. Antinuclear aqtibody 
studies were normal in 19 of 22 patients and positivI: in 
low titer in 2. 
Most patients required adrenal steroid therapy for 
pain relief; steroid withdrawal was often difficult. Peri•
cardiectomy was done in nine patients; in only t~o was 
this followed by clear-cut relief. In this group of 31 pa•
tients, 22 of whom were observed for 5 years or more, 
recurrent attacks of chest pain were the only major dis•
abling feature of their pericarditis. 
(J Am Coil CardioI1986;7:300-S) 
Methods 
Patients. This report is based on 31 patients seen at the 
University of Cincinnati Medical Center since 1965. They 
were observed for periods ranging from 2 to 19 years. Symp•
toms of pericarditis lasted from 3 months to 15 years. All 
patients had in common the problem of recurrent episodes 
of chest pain compatible with acute pericarditis in associ•
ation with objective evidence supportive of that diqgnosis. 
Twenty-seven patients were examined personally by the 
senior author. Follow-up information was obtained by r~ex­
amination by the senior author, by correspondence with the 
personal physician or by questionnaire submitted to the per•
sonal physician or the patient. 
The patients reported in this study met the following 
criteria. There was an original attack of pericarditis, doc•
umented by chest pain and evidence of pericardial friction 
rub, echocardiographic evidence of pericardial effusion or 
characteristic electrocardiographic changes of acute peri•
carditis. There was evidence of at least one recurrent attack 
of continuing activity of pericardial inflammation 3 months 
or more after the first attack. There was no evidence of a 
definable chronic systemic illness. for example, connective 
tissue disease. neoplasm or chronic infection. There was no 
evidence of repeated exposure to an etiologic agent. for 
0735-1097/86/$350 
JACe Vol 7, No 2 
February I'lX6 300-5 
example, trauma, drugs, irradiation or surgical procedure, 
There were 19 male and 12 female patients; their age ranged 
from 14 to 59 years at the time of the original attack. Twenty•
six patients were white and five were black. 
Patients were divided into two groups. Group I com•
prised 24 patients in whom recurrences were documented 
by chest pain with electrocardiographic change, echocar•
diographic evidence of pericardial effusion or a pericardial 
friction rub. Group II comprised seven patients who had 
recurrent attacks of pain with increased erythrocyte sedi•
mentation rate, white blood cell count or fever, without 
clear-cut electrocardiographic changes, audible pericardial 
friction rub or echocardiographic evidence of pericardial 
fluid. 
Laboratory findings. M-mode echocardiograms were 
obtained in all patients seen since 1971. Serum protein im•
munoelectrophoresis and lymphocyte subpopulation count~ 
were done in patients seen since 1979. B lymphocytes were 
identified by surface membrane immunoglobulins; T lym•
phocytes were identified by sheep red blood cell receptors 
(E rosette). Helper and suppressor T cells were identified 
by monoclonal antisera. These immunologic studies were 
made during a symptomatic recurrence in nine patients, 
during a period of long-term adrenal steroid therapy in two 
and in a quiescent period in two. Seven of these patients 
either had not been given adrenal steroids (five patients) or 
had received none for a year or more (two patients); one of 
these latter two had received a single dose of 60 mg of 
prednisone just before the studies. In one patient, prednisone 
had been stopped 4 months before the immunologic studies. 
In one, prednisone, 30 mg/day, had been stopped I week 
before study. One patient was receiving prednisone, 20 mg! 
day, and one was receiving prednisone, 30 mg/day; pred•
nisone was stopped for 48 hours before study in these two 
patients. 
Results 
Clinical findings. Initial episode. Table I summarizes 
the baseline findings in the 31 patients in this study (24 in 
Group I and 7 in Group II). Twenty-four patients were 
classified as having idiopathic pericarditis, four had post•
operative or post-traumatic pericarditis, two had post•
infarction pericarditis and one had recurrent pericarditis after 
anticoagulant-induced intrapericardial bleeding. Echocar•
diograms, obtained in 22 patients during the initial attack, 
showed evidence of pericardial effusion in 18. Twelve pa•
tients had electrocardiographic changes indicative of acute 
pericarditis during the first attack. A pericardial friction rub 
was audible in 18 patients during the initial attack. 
Criteria for recurrent episodes. Table 2 lists the recur•
rence criteria in the 31 patients of the study. Twelve of the 
24 patients in Group I had a pericardial rub during one or 
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more recurrence~, 17 had echocardiographic evidence of 
pericardial effusion and 16 had electrocardiographic changes 
indicative of acute pericarditis. Seventeen of the 24 had at 
least two of these criteria of recurrence. By definition, these 
criteria were absent in the seven patients in Group II. 
Eehocardio!{raphy. M-mode echocardiograms were per•
formed in 27 of the 31 patients at some time during active 
pericarditis. Aside from evidence of pericardial effusion. 
the echocardiograms were entirely normal in 14 of the 27; 
in 3 others the details of left ventricular structures were not 
seen or were not available. After pericardiectomy. two pa•
tients had apparent increased right ventricular dimensions 
and abnormal septal motion, as is commonly seen after 
pericardial resection (I). Four patients had a dilated left 
ventricle caused by antecedent disease (subendocardial fi•
broelastosis in one, dilated alcoholic cardiomyopathy in one, 
rheumatic valvular disease in one and prior myocardial in•
farction in one). One patient had a dilated left ventricle 
associated with congestive heart failure and probable active 
myocarditis. Three others had unexplained right ventricular 
dilation that might have been due to myocarditis, but also 
had normal left ventricular dimensions and function. 
Arrhythmias. Cardiac arrhythmias were seen in only two 
patients, and these were during their initial attack. One had 
transient atrial fibrillation without other evidence of myo•
carditis: the other had supraventricular tachycardia associ•
ated with the clinical features of acute myocarditis. 
Immullologic studies. The results of immunologic stud•
ies were mostly within the limits of normal. Eleven patients 
had serum protein immunoelectrophoresis. Gamma globulin 
G, A and M values were within normal limits in nine; one 
had low gamma globulin G and A values, one had slightly 
elevated gamma globulin G values and two had slightly 
elevated gamma globulin A values. Serum complement C, 
and C4 values were normal in each of eight patients. Cir•
culating immune complex values (Raji technique) were nor•
mal in eight patients. C1Q binding was normal in five pa•
tients and increased (11.8%) in one. Total B lymphocyte 
counts were normal in 10 of 13 patients; 3 had elevated 
counts of 825, 1.140 and 1,310/mm3 (normal 50 to 800). 
Total T lymphocytes were normal in II and slightly below 
normal in 2 (570 and 630/mm3 [normal 700 to 3,400]). The 
ratio of helper to suppressor T lymphocytes was normal (0.9 
to 2.9) in five patiehts and slightly below normal (0.8) in 
one. In one patient (Case 4). a pericardial biopsy specimen 
showed no gamma globulin G, A, M or C3 by immunoflu•
orescent staining. 
Serum protein electrophoreSis in 14 patients showed 
slightly elevated alpha-I globulin in two. There was a slight 
decrease in alpha-2 globulin in two. Four showed a slight 
decrease in gamma globulin, Antinuclear antibody tests were 
done in 22 patients, The tests were negative in 19; I had a 
positive diffuse test in low titer (\: 10). Another had a pos-
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Table 1. 
PatIent 
No. 
Group I 
1* 
2*t 
3 
4* 
5* 
6* 
7* 
St 
9 
10 
II 
12 
13 
14 
15 
16* 
17 
18 
19* 
20 
21 
22t 
23 
24* 
Group II 
25 
26* 
27 
28 
29 
30 
31* 
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BasIc Data in 31 Patients 
Age at 
Onset 
(yr) Sex 
52 F 
20 M 
57 M 
48 M 
26 M 
31 F 
33 M 
50 F 
16 M 
40 M 
45 F 
24 F 
38 M 
41 F 
54 F 
14 F 
22 F 
27 M 
40 F 
42 M 
51 F 
27 M 
39 M 
53 M 
56 F 
39 M 
34 M 
59 M 
2S M 
46 M 
36 M 
EtIOlogy ECG 
IdlO 
Postop (trauma) + 
Idio + 
Idio + 
Postop 
Idio + 
Idio 
Postop 
IdlO 
Idio + 
Idio 
IdlO 
Idio 
IdlO + 
Idio + 
Idio 
Idio + 
Idio + 
Idio 
Idlo 
Post-trauma + 
IdlO 
Postinfarction 
Idio 
Idlo 
Post anticoag 
Idio + 
Idio 
IdlO + 
Postinfarction 
Idio + 
InitIal Attack Cntena 
Echo Rub 
+ + 
+ 
+ (fluid) 
+§ 
+ 
NO + 
NO (X-ray, card enl) + 
+ 
- (X-ray, card enl) 
NO + 
NO -:j: 
NO + 
+ + 
+ 
+ + 
NO (fluid) + 
NO + 
+ 
+ (fluid) 
NO + 
NO + 
+ 
NO (tamp) + 
+ 
+ 
+ (tamp) (flUid) 
+ + 
+ (tamp) (fluid) + 
+ + 
+ + 
+ + 
DuratIOn 
(yr) 
6 
5 
4 
5 
15 
6 
7 
3 
13 
9 
7 
6 
8 
7 
6 
14 
6 
6 
5 
3 
3 mo 
6 
8'/0 
2'/, 
5 mo 
7 
2'/0 
2'/0 
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Observation 
Penod (yr) 
6 
5 
4 
5 
15 
6 
7 
5 
19 
9 
II 
14 
8 
9 
12 
14 
14 
6 
5 
2% 
3\1, 
6 
9'/, 
2% 
3 
2 
7 
2 
7 
4'/0 
2';' 
*Immunologic studies; ttwo earlier attacks, not well documented; +pericardial rub and electrocardIOgraphic changes appeared dunng the third attack 
2 months later; §pencardial rub appeared 5 weeks after the onset of the inItIal attack. Card enl = cardiac enlargement; ECG = electrocardiographic 
changes; Echo = echocardlOgraphic eVidence of pericardIaI effusion; F = female; flUid = pencardial fluid removed; Idio = idIOpathic pericarditis; M 
= male; NO = not done; Post antlcoag = after antIcoagulant therapy; Postop = postoperatIve; tamp = cardiac tamponade; + = present; - = absent. 
It\ve speckled antinuclear antibody test in a I :40 dilution 
(considered a nonspecific finding). One had a positive dif•
fuse test that became negative after procainamide medica•
tion was stopped; an anti-DNA antibody test was negative 
in this patient. 
Therapy. Of the 31 patients in this series, adrenal ste•
roids were given to 26, and only nonsteroid anti-inflam•
matory agents were employed in 5. Indomethacin was used 
at some time in the therapy of 20 of these patients; in 2 it 
was effective as the only therapy, in 5 it was effective in 
one of several attacks and in 3 it was used in combination 
with adrenal steroids. Four patients had at least one attack 
that responded to aspirin alone. 
Adrenal corticosteroid therapy. This therapy was used 
in the treatment of 26 of the 31 patients. Initial doses for 
prednisone were usually in the range of 40 to 60 mg/day, 
given in divided doses. As a rule, this level of medication 
was maintained for 1 to 3 weeks, and then gradually reduced 
to 15 mg/day or less. In many patients there was recurrent 
pain when dosage was below 15 mg/day; in some patients. 
dosage of 2 to 5 mg/day was sufficient to prevent recur•
rences. In some patients, prednisone in a dosage of 2 to 15 
mg/day was continued for 2 to 5 years or more. 
Side effects. In 19 of the 26 patients who received ad•
renal steroid therapy. no side effects were observed. Five 
patients developed cushingoid features: one of these also 
lACC Vol 7, No 2 
February 1986:300-5 
Table 2. Recurrence in 31 Patients: Criteria and Therapy 
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Recurrence Cntena InflammatIOn Signs 
Cortico-adrenal 
Rub EffusIOn ECG WBC ESR Fever Steroids Pericardiectomy 
Group I (n = 24) 
+ (12) + (17) + (16) + (7) + (18) + (II) Yes (19) Yes (7) 
- (12) - (4) - (8) - (13) - (2) - (13) No (5) No (16) 
? (3) ., (4) (4) Window (I) 
Group II (n = 7) 
+ (0) + (1) + (0) + (3) + (6) + (3) Yes (7) Yes (2) 
- (6) - (5) - (6) - (2) - (1) No (0) No (3) 
(I) (\) (I) (2) .) (I) (3) Window (2) 
Numbers m parentheses indicate number of patients. ECG = electrocardiographic changes; ESR = erythrocyte sedimentation rate; WBC = elevated 
white blood count; Window = surgical creation of pericardial wmdow; + = present, - = absent, ? = unknown. 
developed myopathy and aseptic necrosis of the femoral 
head. Another developed myopathy and aseptic necrosis of 
the femoral head without cushingoid features. One patient 
developed Listeria monocytogenes septicemia, which was 
treated successfully. 
Pericardiectomy. Nine patients were treated by pericar•
diectomy because of continued recurrences of chest pain 
despite prednisone therapy. Of these nine, only two showed 
clear improvement. Some patients had several painful at•
tacks over a period of months or years after the procedure, 
and then recurrences stopped. In five patients. painful re•
currences continued for more than 4 years after the procedure. 
Pericardial histology. Descriptions of the pericardial 
tissue were available for 11 patients; nine descriptions were 
obtained from histologic examination of tissue obtained at 
pericardiectomy and two were from pericardial biopsy spec•
imens. Pericardial fibrosis with adhesions was described in 
five patients; three other specimens demonstrated slight fi•
brosis, one with edema. Of the three remaining, fibrinous 
exudate was described in two, and inflammation without 
fibrosis was observed in one. With regard to inflammatory 
cells, four specimens had none, and two had minor evidence 
of inflammation; fibrinous inflammation was found in one. 
Subacute chronic inflammation was found in two; acute and 
chronic inflammatory cells in one, and perivascular cuffing 
with chronic inflammatory cells in one. Granulomas were 
not found in any of the 11 specimens. 
Remissions. Patients were considered to have a remis•
sion when they were symptom free without using adrenal 
steroids or nonsteroid anti-inflammatory agents and then had 
at least one subsequent attack. Patients were classified ac•
cording to the duration of their longest period of remission 
because these periods varied. Remission periods lasted 1 to 
6 months in 12 patients, and from 6 months to 1 year in 3. 
Eight patients had at least one remission period exceeding 
1 year; of these, five had remission periods exceeding 2 
years. One had a symptom-free period of 12 years. The 
remaining patients required continuous or almost continuous 
therapy and had no true remission except, in some, for the 
final observation period. 
FoUow-up. With regard to follow-up status, patients were 
considered to have continuously or intermittently active 
pericarditis if they still required medication or had been 
symptom free for less than 1 month. Thirteen patients had 
been asymptomatic for 1 year or more, and nine of these 
had been asymptomatic for more than 2 years. One patient 
has been asymptomatic for 3 years after 11 years of almost 
constant steroid therapy. Three had been asymptomatic for 
1 to 6 months, and two had been asymptomatic for 6 months 
to 1 year. Thirteen patients were classified as still having 
active pericarditis when last contacted. The duration of the 
still active process was 9 months in one patient, 22 months 
in one patient and more than 2 years in the remainder. In 
seven patients, the duration of the active process had ex•
ceeded 5 years. Two of these seven patients have had an 
intermittently active process for the past 8 years. These two 
patients have had mild attacks treated with indomethacin or 
steroids for a few days every 3 to 4 months. 
Discussion 
Historical review. Early descriptions of acute pericar•
ditis included the possibility of recurrences. In their de•
scription of 14 examples, Barnes and Burchell (2) mentioned 
the possibility of recurrences, but described none. Nathan 
and Dathe (3) observed recurrence or recrudescence in two 
of their eight patients. Logue and Wendkos (4) reported 17 
instances of acute benign pericarditis, with recurrences in 
three. Levy and Patterson (5) reported recurrences in 3 of 
27 patients, one appearing 8 years and one 10 years after 
the initial attack. Evans (6) reported recurrences in 5 of 11 
patients. Parker and Cooper (7) mentioned relapse in only 
I of 22 patients. Carmichael et al. (8) described recurrences 
in 14.6% of their series. Tomlin et al. (9) wrote of recurrent 
pericarditis in eight patients, and reported a patient with 19 
recurrences. Krook (10) described 24 cases, with relapses 
304 FOWLER AND HARBIN 
RECURRENT PERICARDITIS 
in 5. A review by Coblentz et al. (11) revealed recurrences 
of acute idiopathic pericarditis in approximately 15% of 
cases. In 1955, Dressler ( 12) described 12 cases ofrecurrent 
pericarditis. In a larger series, Robinson and Brigden (13) 
described recurrences in 17 of 20 patients with idiopathic 
pericarditis, in 4 of 5 with postinfarction pericarditis and in 
12 of 16 with postcardiotomy syndrome. Clementy et al. 
(14) described recurrent attacks in 20 of 62 patients with 
"acute benign pericarditis." Twenty-four patients with re•
current pericarditis were described by Hatcher et al. (15). 
The present series of 31 patients differs from these reports 
in several respects: the larger series, the longer period of 
observation for complications and the newer immunologic 
studies. The duration of observation in the study by Robin•
son and Brigden (13) is not stated; the longest period men•
tioned is 2 years. Clementy et al. (14) described their three 
most prolonged cases as having durations of 28, 30 and 36 
months, respectively. Hatcher et al. (15) did not state the 
period of observation. In the present report, 22 patients were 
observed for 5 years or more, and 10 for 8 years or more. 
Twenty patients had recurrences for 4 years or more. This 
longer period of observation presents a better opportunity 
to observe the results of treatment and the prevalence of 
such complications as cardiac arrhythmias, myocarditis, 
cardiac tamponade and constrictive pericarditis. The patients 
in our series are not representative of all cases of recurrent 
pericarditis because many were referred from other car•
diologists after failure to respond to conventional therapy. 
Immunologic studies. Engle (16) reported a high prev•
alence of antimyocardial antibodies in patients with initial 
attacks of postpericardiotomy syndrome. Robinson and 
Brigden (13) found antimyocardial antibodies in most pa•
tients with recurrences after infarction and cardiotomy and 
in one-third of those with idiopathic pericarditis. In our 
series of 31 patients, antimyocardial antibodies were not 
evaluated. 
In 14 of the 31 patients with recurrent pericarditis, we 
measured certain variables related to immunologic function. 
Studies were made during symptomatic periods and, in the 
case of lymphocyte studies, after termination of adrenal 
steroid therapy for at least 2 days. Immunoelectrophoresis 
gave no evidence of decreased immunoglobulin production 
by B lymphocytes. Total lymphocyte counts were normal, 
and B lymphocytes were present in normal number. T lym•
phocytes were also present in normal number, and the ratio 
of helper to suppressor T lymphocytes was normal in five 
of six patients. There was no evidence of increased circu•
lating immune complexes. The serum complement levels 
were not decreased; thus, there was no evidence of a com•
plement-fixing antigen-antibody reaction. Antinuclear an•
tibody tests were positive in only 3 of 22 patients; in 2 the 
test was positive only in low titer, and in 1 other the test 
reverted to negative after discontinuation of procainamide 
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and an anti-DNA antibody test was negative. Longitudinal 
studies and correlations of such studies with exacerbations 
and remissions are needed. 
Prognosis. The period of observation in these patients 
was 2 to 19 years; the duration of the active or recurrent 
pericardial process was 3 months to 15 years. In 19 patients, 
the duration of the active or recurrent process was 5 years 
or more; in 7, it was 8 years or more. No patients have 
died. 
Constrictive pericarditis. This complication may occur 
in patients with idiopathic pericarditis. It was not reported 
in the studies of Robinson and Brigden (13), nor in the 20 
patients of Clementy et al. (14). Krook (10) described con•
strictive pericarditis in 2 of 24 patients with acute nonspe•
cific pericarditis, but their course was not characteristic of 
relapsing pericarditis. Freilich (17) described evidence of 
fibrous pericarditis without constriction in a patient with 
recurrent nonspecific pericarditis. No instance of constric•
tive pericarditis was found in our series. 
Cardiac tamponade. Cardiac tamponade was present in 
the initial attack in three of our patients, but in none of the 
recurrences. In a series (14) of 20 patients, 2 developed 
cardiac tamponade. Two patients also developed tamponade 
in the series of Robinson and Brigden (13). 
Myocardial disease. Although one patient had evidence 
of acute myocarditis in the initial attack, none of our patients 
developed chronic myocardial disease as documented by 
cardiac hypertrophy or dilation, gallop rhythm, electrocar•
diographic QRS changes or cardiac dysfunction. None of 
our patients had cardiac arrhythmias or atrioventricular con•
duction disturbances after the initial attack. The report of 
Clementy et al. (14) described atrial arrhythmias in 3 of 20 
patients, and ventricular arrhythmia in 1. 
Therapy. Although many patients with recurrent peri•
carditis respond to aspirin or to one of the nonsteroid anti•
inflammatory agents, this was not true of the majority of 
patients in our series. Adrenal steroid therapy (prednisone) 
was used in 26 of our 31 patients. Although this treatment 
provided symptomatic relief in most, symptoms recurred in 
many when prednisone dosage was reduced below 10 to 15 
mg/day. Clementy et al. (14) suspected that adrenal steroid 
therapy might actually prolong the process, a suggestion 
supported by Froment et al. (18) and Godeau et al. (19). 
The role of pericardiectomy remains unsettled. Pericar•
diectomy was used early in a report of Hatcher et al. (15); 
indications for operation were steroid dependence or failure 
to respond to adrenal steroid therapy. Only four of their 
patients failed to respond to pericardiectomy, but it is not 
clear how long their patients were observed postoperatively. 
In our nine patients subjected to pericardiectomy, only two 
had complete relief of symptoms; seven others were symp•
tomatic when seen 2 months to 4 years after pericardiec•
tomy, and five were still symptomatic 4 years or more after 
lACC Vol. 7, No 2 
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pericardiectomy. Clementy et al. (14) did not employ peri•
cardiectomy in the treatment of their 20 patients; nor did 
Robinson and Brigden (13), who reported that the response 
to adrenal steroids made that operation necessary. Goldfarb 
et al. (20) reported failure of pericardiectomy to relieve pain 
in two cases of recurrent pericarditis. Godeau et al. (19) 
thought that pericardiotomy was seldom required. In any 
event, the principal indication for pericardiectomy is relief 
of pain because cardiac tamponade and constrictive peri•
carditis are uncommon complications. 
The risk and uncertainty of the results of pericardiectomy 
must be balanced against those of long-term use of adrenal 
steroids, which included, among others, aseptic necrosis of 
the femoral head in two of our patients and Listeria cerebritis 
in one. Several of our patients with continuing symptoms 
are treated with intermittent indomethacin or ibuprofen. A 
few receive short-term narcotic therapy, but the danger of 
addiction is a problem. After reading the report of Asplen 
and Levine (21), we used azathioprine in two patients, but 
there was no clear benefit. 
Peter J. Engel, MD, Harry J. Fry, MD, Robert A. Helm, MD, George T. 
Manitsas, MD and Albert Sapadin, MD kindly referred several patients in 
this study and provided follow-up informatIOn Evelyn V. Hess, MD. 
Director of the DIVISIOn of Immunology, UniverSity of Cincinnatl, re•
viewed the manuscript and made useful suggestions. 
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